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In the title complex, [Pd(C 2 oHisN 4 0)2], the Pd 11 atom is 
tetracoordinated by two N atoms and two O atoms from two 
bidentate imine-benzotriazole phenolate ligands, forming a 
square -planar environment. The asymmetric unit contains two 
half-molecules in both of which the Pd atom lies on a centre 
of symmetry. The average distances between the Pd 11 atom 
and the coordinated O and N atoms are 1.9831 (12) and 
2.012 (2) A, respectively. 

Related literature 

For background information, see: Brayton et al. (2009); Li et 
al. (2010). For related structures, see: Tsai et al. (2009); Lin et 
al. (2010). 



Experimental 

Crystal data 

[Pd(C 20 H 15 N 4 O) 2 ] 
M, = 761.12 
Triclinic, PI 
a = 11.7509 (2) A 
b = 11.9846 (2) A 
c = 13.4898 (2) A 
a = 78.808 (1)° 
P = 89.357 (1)° 



Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r mi „ = 0.888, r maI = 0.953 

Refinement 

R[F 2 > 2a(F 2 )] = 0.025 

wR(F 2 ) = 0.071 

S = 1.01 

8252 reflections 



Y = 63.535 (1)° 

V = 1662.20 (5) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.61 mm -1 
T = 296 K 

0.20 x 0.12 x 0.08 mm 



29546 measured reflections 
8252 independent reflections 
6488 reflections with 1 > 2a(l) 
R<„. = 0.023 



465 parameters 

H-atom parameters constrained 
A/w = 0.36 e A~ 3 
Ap mi „ = -0.49 e A~ 3 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT- 
Plus (Bruker, 2008); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RK2317). 
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Acta Cryst. (2011). E67, ml831 [ doi:10.1107/S1600536811049555 ] 

Bis[2-(2//-benzotriazol-2-yl)-4-methyl-6-(phenyliminomethyl-/cA^phenolato-A:0]palladium(II) 
J.-K. Su, C.-Y. Li and B.-T. Ko 

Comment 

Recently, Brayton et ah (2009) reported the synthesis and characterization of the air- and moisture-stable 
bis(phenoxyketimine) Pd(II) complex, and it was also demonstrated effectively to catalyze Suzuki-Miyaura cross coupling 
reaction. Experimental results exhibited that it catalyzed the coupling of unactivated aryl bromides with boronic acids in 
good yields under mild temperature and short reaction time. Therefore, our group is interested in the synthesis and prepar- 
ation of palladium complexes derived from N, (9-bidentate ligands. For example, our group has successfully synthesized 
and structural characterized the Pd(II) complex with methylphenyl-diphenylazo-naphtolate ligands (Lin et ah, 2010). Most 
recently, we also reported the synthesis and crystal structure of the imine group substituted benzotriazole-phenolate deriv- 
ative (Li et ah, 2010). In term of coordination chemistry, the imine -phenolate group can provide the better N, <9-bidentate 
chelation to stabilize the transition metal or main group metal complexes. Therefore, we describe the synthesis and crystal 

structure ofN, O-bidentate imine-benzotriazole phenolate ligand incorporated Pd 11 complex, I, a potential catalyst for pal- 
ladium-catalyzed Suzuki cross-coupling reactions (Scheme 1). 

The solid structure of I reveals a monomeric Pd 11 complex (Fig. 1) including two six-membered rings coordinated from 
two N, O-bidentate imine-benzotriazole phenolate ligands. We found that the asymmetric unit has two half molecules in 
which both Pd atoms lies on a centre of symmetry. The geometry around each Pd atom is tetra-coordinated with a normal 
square planar environment in which two nitrogen atoms and two oxygen atoms are coplanar. The two N atoms and two 

O atoms around Pd atom are trans to each other with average bond angle of 01-Pdl-N4 = 90.16 (6)°, 01-Pdl-N4 1 = 

89.84 (6)°, 02-Pd2-N8 = 90.56 (6)°, and 02-Pd2-N8" = 89.44 (6)°. Symmetry codes: (i) -x+1, -y+ 1, -z; (ii) -x+2, -y+l, 
-z+l. The average distances between the Pd atom and O andN (imino nitrogen) are 1.9831 (12)A and 2.01 19 (15)A, respect- 
ively. These bond distances and angles are similar to our earlier reports for the crystal structures of bis[4-methyl-2-(2//-ben- 
zotriazol-2-yl)phenolato]palladium(II) (Tsai et ah, 2009) andbis{(l-[(i?)-o-tolyldiazenyl)naphthalen-2-yloxy]palladium(II) 
(Line? al, 2010). 

Experimental 

The title complex was synthesized by the following procedures (Fig. 2): (£)-2-(2//-benzotriazol-2-yl)-4-methyl-6- 
[(phenylimino)methyl] phenol (0.66 g, 2.0 mmol) and Pd((X4c)2 (0.22 g, 1.0 mmol) was stirred at 298 K in THF (25 ml) 
for 24 h. Volatile materials were removed under vacuum and the residue was washed twice from hexane solution to give red 
solids. The resulting solids were crystallized from CF^CVHexane (1:5) solution to yield red crystals. 

Refinement 

The H atoms were placed in idealized positions and constrained to ride on their parent atoms, with C-H = 0.93A with 
U iso QI) = 1.2f/ eq (C) for phenyl hydrogen; 0.96A with t/ iso (H) = 1.5t/ eq (C) for CH 3 groups. 
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Figures 



Fig. 1. A view of the molecular structure of I with the atom numbering scheme. Displacement 
ellipsoids are drawn at the 50% probability level. H atoms are presented as a small spheres of 
arbitrary radius. Symmetry codes: (i) -x+1, -y+l, -z; (ii) -x+2, -y+l, -z+l. 




Fig. 2. The synthetic procedure of the title compound I. 




Bis[2-(2H-benzotriazol-2-yl)-4-methyl-6- (phenyliminomethyl-KiV)phenolato-KO]palladium(ll) 



Crystal data 

[Pd(C 2 oH 15 N 4 0)2] 
M r = 761.12 

Triclinic, PI 
Hall symbol: -P 1 
a= 11.7509 (2) A 
b= 11.9846 (2) A 
c= 13.4898 (2) A 
a = 78.808(1)° 
(3 = 89.357 (1)° 
Y= 63.535 (1)° 

V= 1662.20(5) A 3 



Z = 2 

P(000) = 776 

D x = 1.521 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9762 reflections 

6 = 2.2-28.3° 

|i = 0.61 mm 1 
7=296K 
Block, red 

0.20 x 0.12 x 0.08 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 8.3333 pixels mm" 1 
cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r min = 0.888, J max = 0.953 
29546 measured reflections 



8252 independent reflections 

6488 reflections with / > 2a(7) 
0.023 

©max = 28.3°, 9 m ; n =1.5° 

Jt = -15->15 



jfc = -15-»15 
/=-17-»17 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.025 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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wR(F 2 ) = 0.071 

S= 1.01 

8252 reflections 
465 parameters 
0 restraints 



H-atom parameters constrained 
w = ll[o 2 {F 2 ) + (0.0283P) 2 + 1.0203P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.36 e A -3 
Ap mi „ = -0.49eA" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 

cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 

s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 

used for estimating s.u.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Pdl 


0.5000 


0.5000 


0.0000 


0.02975 (5) 


Ol 


0.43565 (12) 


0.64409 (13) 


0.07104 (10) 


0.0382 (3) 


Nl 


0.47080 (16) 


0.81318(17) 


0.17120(13) 


0.0423 (4) 


N2 


0.37066 (15) 


0.80246 (15) 


0.20916 (12) 


0.0360 (3) 


N3 


0.35846 (18) 


0.8031 (2) 


0.30772 (13) 


0.0505 (5) 


N4 


0.34666 (14) 


0.59491 (15) 


-0.10154 (11) 


0.0345 (3) 


CI 


0.31532 (16) 


0.71915 (17) 


0.07416 (13) 


0.0327 (4) 


C2 


0.27672 (17) 


0.79683 (17) 


0.14747 (14) 


0.0339 (4) 


C3 


0.15029 (18) 


0.86425 (18) 


0.16344 (15) 


0.0389 (4) 


H3B 


0.1296 


0.9107 


0.2143 


0.047* 


C4 


0.05239 (18) 


0.86491 (19) 


0.10559 (16) 


0.0411 (4) 


C5 


0.08597 (18) 


0.80335 (18) 


0.02622 (16) 


0.0404 (4) 


H5A 


0.0219 


0.8094 


-0.0175 


0.049* 


C6 


0.21473 (17) 


0.73097 (17) 


0.00869 (14) 


0.0347 (4) 


C7 


0.5317(2) 


0.8193 (2) 


0.25227 (16) 


0.0446 (5) 


C8 


0.6486 (2) 


0.8243 (3) 


0.2612 (2) 


0.0613 (6) 


H8A 


0.6944 


0.8286 


0.2051 


0.074* 


C9 


0.6915 (3) 


0.8228 (3) 


0.3538 (2) 


0.0715 (8) 


H9A 


0.7690 


0.8248 


0.3618 


0.086* 


C10 


0.6222 (3) 


0.8181 (3) 


0.4388 (2) 


0.0828 (9) 


H10A 


0.6556 


0.8167 


0.5014 


0.099* 


Cll 


0.5082 (3) 


0.8155 (3) 


0.4324 (2) 


0.0774 (9) 


H11A 


0.4621 


0.8148 


0.4889 


0.093* 


C12 


0.4625 (2) 


0.8140 (2) 


0.33610 (17) 


0.0509 (5) 


C13 


-0.0850 (2) 


0.9317(2) 


0.1297 (2) 


0.0566 (6) 
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Atomic displacement parameters (A 2 ) 
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1 AO A"7 { 1 0\ 

109.0 / (IS) 


Ml pin p 1 1 
JN 3 — C 1 2 — C 1 1 


130. S (2) 


n rn p 1 1 
C/ — C12 — Cll 


1 in 1 /i\ 
120.1 (2) 


P/1 P 1 1 TJ 1 1 A 

C4 — C 1 3 — H 1 3 A 


1 nn c 
109.5 


P/1 P 1 1 Ul ID 

C4 — C 1 3 — H 1 3B 


1 nn c 
109.5 


Tjn A P 1 1 TJ 1 1 1> 

H13A — C13 — H13B 


1 nn c 
109.5 


P/1 p 1 1 TT11P 

C4 — C 1 3 — H 1 3C 


1 nn c 

109.5 


TJ 1 1 A P 1 1 TJ 1 1 P 

H13A — C13 — H13C 


1 nn c 
109.5 


TTITD P 1 1 TJ11P 

H13B — C13 — H13C 


1 nn c 
109.5 


M/1 P 1 a p/; 

JN4 C14 Co 


n/ /i *7 /i n\ 

120.4 / (1 /) 


XT A PI/1 ill A A 

JN4 C14 H14A 


1 1<r o 

llo.S 


p/; p 1 /i x_rl /l A 
Co — C 1 4 — H 1 4 A 


1 1 £ o 

llo.S 


pi/: pic nn 
C 1 0 — C 1 5 — C20 


i in i /i\ 
120.1 (2) 


P 1 C M A 

Clo — CIS — JN4 


111 n~7 / 1 n\ 
121.9/ (19) 


Pin PIC M/1 

C20 — CIS — JN4 


I 1 "7 n/i ^1 n\ 

II /.94 (19) 


pi r pu P1"7 

CIS — Clo — Cl / 


nno f)\ 
1 19. S (2) 


pi C pi /T TTI r A 

Cl J — Clo — HloA 


1 in 1 
12U.1 


pit ru ui /f * 

C 1 / — C 1 0 — H 1 0 A 


1 in 1 
120.1 


pio P1"7 ru 
CIS — Cl / — Clo 


1 in i /i\ 
120.2 (2) 


PIO P1"7 TJ n * 

CIS — Cl / — HI / A 


1 1 n n 
119.9 


pit pn tj n * 
Clo — Cl / — HI /A 


1 1 n n 
119.9 


pn pio pin 

C17 — C18 — C19 


1 in i /i\ 
120.2 (2) 


pn PIO TJ10A 

Cl / — CIS — H1SA 


1 1 n n 
119.9 


P1f> PIO TJ10A 

C19 — CIS — H1SA 


1 1 n n 
119.9 


C18— C19— C20 


120.3 (3) 


C18— C19— H19A 


119.9 


C20— C19— H19A 


119.9 


C15— C20— C19 


119.5 (3) 


C15— C20— H20A 


120.2 


C19— C20— H20A 


120.2 



pi/: pic uric a 
C2o — C25 — H25A 


1 1 o o 

11S.S 


P1C P1/C P11 

C25 — C2o — C2 1 


1 in 0"7 1 1 "7\ 

120. S / (1 /) 


pic pi/; pi/i 
C25 — C2o — C34 


I 1 "7 n/i /1 n\ 

II /.04 (1 /) 


pn pi/: pn 
C21 — C2o — C34 


111 ni /1"7\ 
122.03 (1 /) 


MC PI "7 pn 

JN5 — C2 / — C32 


1 no in { 1 n\ 
10S. /0 (19) 


\K P1"7 pio 

JN5 — C2 / — C2S 


1 in /: /i\ 
129.0 (2) 


pn pn pio 
C32 — C2 / — C2S 


111 H /1\ 

121./ (2) 


pin pio pn 
C29 — C2S — C2 / 


11*:/! ti\ 
11 0.4 (3) 


pin pio mo a 
C29 — C2S — H2SA 


111 o 

121 .S 


pn PIO TJIO A 

C2 / — C2S — H2SA 


111 o 

121 .S 


pio pin pin 
C2S — C29 — C30 


1 11 1 /"i\ 
122.2 (3) 


pio pin mn a 
C2S — C29 — H29A 


lion 
IIS. 9 


pin pin mn a 
C30 — C29 — H29A 


1 1 o n 
IIS. 9 


pi 1 pin pin 
C31 — C30 — C29 


111 A /I \ 

122.4 (3) 


pi 1 pin Tjin a 
C31 — C30 — H30A 


1 1 o o 

11S.S 


pin pin urn a 
C29 — C30 — H30A 


1 1 o o 

11S.S 


pin pii pn 
C30 — C31 — C32 


I 1 "7 1 /1\ 

II / .2 (3) 


pin pi 1 tji 1 a 
C30 — C31 — H31A 


111 A 

121 .4 


P1 1 PI 1 TJ1 1 A 

C32 — C31 — H31A 


111 A 

121 .4 


Ml P11 P1"7 

JN / — C32 — C2 / 


1 nn in { 1 o\ 
109.20 (IS) 


Ml P1 1 PI 1 

JN / — C32 — C3 1 


1 in /: /i\ 
130.0 (2) 


P1"7 P11 P11 

C2 / — C32 — C3 1 


1 in i /i\ 
120.2 (2) 


pi/i pii mi a 
C24 — C33 — H33A 


1 nn c 
109.5 


PI/I PII TJIID 

C24 — C33 — H33B 


1 nn c 
109.5 


TJ1 1 A pii unD 

H33A — C33 — H33B 


1 nn c 
109.5 


PI/I PII TJ11P 

C24 — C33 — H33C 


1 nn c 
109.5 


Tji i a pii mip 
H33A — C33 — H33C 


1 nn c 
109.5 


mm pii tji i p 
H33B — C33 — H33C 


1 nn c 
109.5 


MO PI A r^"tc 

JNS — C34 — C2o 


1 1"7 1 n { 1 "7\ 
12/. 10(1/) 


MO PI A Tji A A 

JN S — C34 — H34A 


1 1 /: c 
110.5 


P1/C PI A TJI A A 

C2o — C34 — H34A 


1 1 a c 
110.5 


p/in pic pi/: 
C40 — C35 — C3o 


1 in n/i n\ 
120.32 (19) 


P/in pic mo 
C40 — C35 — JNS 


110 1/1 /10\ 

IIS. 34 (IS) 


pi/: pic mo 
C3o — C35 — JNS 


111 1 A /10\ 

121.34 (IS) 


pic pi/: pn 
C35 — C3o — C3 / 


1 1 n o /i\ 
1 19.8 (2) 


pic pi/: tji/: a 
C35 — C3o — H30A 


i in i 
120.1 


pn pi/: tji/: a 
C3 / — C3o — H3oA 


1 in 1 
120.1 


pio pn pi/: 
C3S — C3 / — C3o 


linn /i\ 
119.9 (2) 


pio pn TjnA 
C3S — C3 / — H3 /A 


1 in n 
120.0 


pi/ pn Tjn a 
C3o — C3 / — H3 /A 


1 in n 
120.0 


pn pio pin 
C3 / — C3S — C39 


i in i /1\ 
1 20.2 (2) 


pn PIO TJIO A 

C3 / — C3S — H3SA 


1 1 n n 
119.9 


pin PIO TJIO A 

C39 — C3S — H3SA 


1 1 n n 
119.9 


C38— C39— C40 


120.5 (3) 


C38— C39— H39A 


119.8 


C40— C39— H39A 


119.8 


C35— C40— C39 


119.3 (2) 


C35— C40— H40A 


120.4 


C39— C40— H40A 


120.4 
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N4— Pdl— Ol— CI 


30.49(15) 


N4 1 Pd 1 0 1 C 1 


-149.51 (15) 


C7— Nl— N2— N3 


1.1 (2) 


C7— Nl— N2— C2 


178.06 (17) 


Nl— N2— N3— C12 


-0.7 (2) 


C2— N2— N3— C12 


-177.72 (18) 


Ol'— Pdl— N4— C14 


152.65 (16) 


Ol— Pdl— N4— C14 


-27.35 (16) 


0 1 ' PH 1 N4 C 1 s 


-25.56 (14) 


Ol — Pdl — N4 — CI 5 


154.44 (14) 


Pdl — Ol — CI — C2 


163.30 (13) 


Pdl — Ol — CI — C6 


-16.5 (3) 


Ol — CI — C2 — C3 


-170.75 (18) 


C6 — CI — C2 — C3 


9.1 (3) 


Ol — CI — C2 — N2 


7.0 (3) 


C6 — CI — C2 — N2 


-173.20 (16) 


Nl — N2 — C2 — C3 


-138.43 (19) 


N3 — N2 — C2 — C3 


38.4 (3) 


Nl — N2 — C2 — CI 


43.8 (3) 


N3 — N2 — C2 — CI 


-139.39 (19) 


CI — C2 — C3 — C4 


-3.0 (3) 


N2 — C2 — C3 — C4 


179.28 (18) 


C2 — C3 — C4 — C5 


-4.9 (3) 


C2 — C3 — C4 — C13 


175.4 (2) 


C3 — C4 — C5 — C6 


6.2 (3) 


CI 3 — C4 — C5 — C6 


-174.1 (2) 


C4 — C5 — C6 — CI 


0.2 (3) 


C4 — C5 — C6 — C 1 4 


-175.77 (19) 


Ol — CI — C6 — C5 


172.14 (18) 


C2 — CI — C6 — C5 


-7.7 (3) 


Ol — CI — C6 — C14 


-12.1 (3) 


C2 — CI — C6 — C 1 4 


168.12 (17) 


N2 — Nl — C7 — C12 


-1.0(2) 


N2 — Nl — C7 — C8 


176.1 (2) 


Nl — C7 — C8 — C9 


-176.3 (2) 


C12 — C7 — C8 — C9 


0.5 (4) 


C7 — C8 — C9 — C 1 0 


-0.9 (4) 


C8 — C9 — C 1 0 — C 1 1 


-0.3 (5) 


C9 — CIO — Cll — C12 


1.8(5) 


N2 — N3 — C12 — C7 


0.0 (2) 


N2 — N3 — C12 — Cll 


-177.4 (3) 


Nl — C7 — C12 — N3 


0.6 (3) 


C8— C7— CI 2— N3 


-176.8 (2) 


Nl— C7— CI 2— Cll 


178.4 (2) 


C8— C7— CI 2— Cll 


1.0(4) 


CIO— Cll— C12— N3 


175.1 (3) 


CIO— Cll— C12— C7 


-2.1 (4) 


CI 5— N4— CI 4— C6 


-171.22(19) 



N8 n Pd2 02 C2 1 


-151.66 (15) 


N8— Pd2— 02— C21 


28.34 (15) 


C27— N5— N6— N7 


1.1 (2) 


C27— N5— N6— C22 


176.73 (17) 


N5— N6— N7— C32 


-0.9 (2) 


C22— N6— N7— C32 


-176.50 (18) 


02— Pd2— N8— C34 


-24.36 (15) 


02"— Pd2— N8— C34 


155.64 (15) 


02 — Pd2 — N8 — C35 


157.78 (14) 


02 n — Pd2 — N8 — C35 


2.2.. 2.2. (14) 


Pd2 — 02 — C2 1 — C26 


-17.1 (3) 


Pd2 — 02 — C2 1 — C22 


163.31 (13) 


02 — C2 1 — C22 — C23 


-172.27 (18) 


C26 — C2 1 — C22 — C23 


8.1 (3) 


02 — C2 1 — C22 — N6 


7.4 (3) 


C26 — C21 — C22 — N6 


-172.23 (16) 


N5— N6 — C22 — C23 


-132.8 (2) 


N7— N6 — C22 — C23 


42.7 (3) 


N5 — N6 — C22 — C21 


47.5 (3) 


N7 — N6 — C22 — C21 


-136.99 (19) 


C2 1 — C22 — C23 — C24 


-3.6 (3) 


N6 — C22 — C23 — C24 


176.75 (18) 


C22 — C23 — C24 — C25 


-3.4 (3) 


C22 — C23 — C24 — C33 


178.4 (2) 


C23 — C24 — C25 — C26 


5.5 (3) 


C33 — C24 — C25 — C26 


-176.4 (2) 


C24 — C25 — C26 — C2 1 


-0.7 (3) 


C24 — C25 — C26 — C34 


-177.85 (19) 


02 — C21 — C26 — C25 


174.38 (18) 


C22 — C2 1 — C26 — C25 


-6.0 (3) 


02 — C21 — C26 — C34 


-8.6 (3) 


C22 — C21 — C26 — C34 


171.07 (17) 


N6— N5 — C27 — C32 


-0.8 (2) 


N6 — N5 — C27 — C28 


176.8 (2) 


N5 — C27 — C28 — C29 


-176.3 (3) 


C32 — C27 — C28 — C29 


1.1 (4) 


C27 — C28 — C29 — C30 


-1.2 (5) 


C28 — C29 — C30 — C3 1 


0.3 (6) 


C29 — C30 — C31 — C32 


0.7 (5) 


N6— N7 — C32 — C27 


0.2 (2) 


N6 — N7 — C32 — C31 


-176.7 (3) 


N5 — C27 — C32 — N7 


0.4 (3) 


C28— C27— C32— N7 


-177.5 (2) 


N5— C27— C32— C31 


177.7 (2) 


C28— C27— C32— C31 


-0.2 (4) 


C30— C31— C32— N7 


175.9 (3) 


C30— C31— C32— C27 


-0.7 (4) 


C35— N8— C34— C26 


-172.76(18) 
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FO 1 — JN 4 — C 1 4 — C6 


10.6 (i) 


pc p/; r^i a m /i 
CD — Co — C 1 4 JN 4 


— 106.91 (19) 


CI — Co — C14 JN4 


15.2 (3) 


C14 — JN4 CI J — Clo 


— oU.Z (3 J 


Fdl — JN4 — CIS — Clo 


llo.lz (ly) 


C 1 4 — JN 4 C 1 5 — C20 


lly.z (Z) 


rcl 1 — JN 4 — C 1 J — CZO 


—bl.j (Z J 


pin pi c pi/; p 1 "7 
C20 — C 1 5 — C 1 0 — C 1 / 


A O fA\ 

0.8 (4) 


~\ta n c p 1 /; p 1 "7 
JN4 CI J — Clo — CI / 


—i /y.o (z) 


pi r P 1 "7 n o 

CIS — Clo — CI / — CI 5 


-0.7 (4) 


pi r p 1 -T p 1 o pin 

Clo — CI 7 — C18 — C19 


0.0 (4) 


C17— C18— C19— C20 


0.7 (5) 


C16— C15— C20— C19 


-0.2 (4) 


N4— CI 5— C20— C19 


-179.6 (3) 


C18— C19— C20— C15 


-0.6 (5) 


Symmetry codes: (i) -x+1, 


-y+\,-z; (ii)-x+2, -y+\, -z+1 



T").l"> \TO /~i T /I /' •">/' 

r az — JN o — C 3 4 — Cz o 


9.3 (3) 


CzD — CZO — C34 — JN o 


— 1 /0.1 / (IV) 


Cz 1 — Czo — C34 — JN o 


12.7 (3) 


C34 — JN o — C3 J — C40 


1ZZ.O (2) 


Val — JN o — C3D — C40 


— JV.Z (Z) 


C34 — JN o — C3 j — C3 o 


— DO.O (3 J 


1 az — JN o — C3 j — C 3 o 


izi.yy (is) 


C4U — C3 j — C3o — / 


-0.3 (4) 


JNo — C3D — C3o — C3 / 


1 /o.D (2) 


C35 — C36 — C37 — C38 


A A i A\ 

-0.4 (4) 


C36— C37— C38— C39 


0.2 (4) 


C37— C38— C39— C40 


0.7 (5) 


C36— C35— C40— C39 


1.1 (4) 


N8— C35— C40— C39 


-177.7(3) 


C38— C39— C40— C35 


-1.3 (5) 



sup-10 



supplementary materials 




sup-11 



supplementary materials 




sup-12 



